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The red sections of the DNA concatamers were specifically recognized by CpG methyltransferase M.SssI
Apparatus
The ECL emission was detected by using a model MPI-A electrochemiluminescence analyzer that is produced by Xi'an Remex Electronics (Xi'an, China), and the voltage of the PMT was set at -900 V throughout the process.
The conventional three-electrode cell was used, which included a platinum wire as a counter electrode, an Ag/AgCl (3.0 M KCl) as reference electrode and a modified gold electrode or bare gold electrode as working electrode.
Assembly of DNA Sensors
Prior to use, the gold electrode (2 mm in diameter) was polished carefully with alumina powder of 0.3 and 0.05 μm, followed by sonication in water, ethanol and After being rinsed with water and dried with N 2 , the clean electrode was modified with S1 by immersed in 1 µM S1/10 mM TCEP in 10 mM Tris-HCl buffer containing 0.1 M NaCl (pH 7.4) for 2 hours at room temperature (RT). The electrode was then washed with water and passivated with 10 μL MCH (1 mM MCH in 10 mM Tris-HCl, pH 7.40) for 40 min to block the nonspecific site and optimize the orientation of S1 to make later hybridization easier. After that, the prepared electrodes were washed with water, dried with N 2 and incubated with 5 μL partially hybridized S2&S3 (1 μM S2&S3 in 10 mM Tris-HCl, 0.1 M NaCl, pH 7.40) for 2 h at RT. In order to intercalate Ru(phen) 3 2+ molecules, a droplet of 5μL 2 mM Ru(phen) 3 2+ was dropped onto the modified electrode and incubated for 5 h. When finishing assembly, the modified electrode was thoroughly rinsed and dried. This electrode was used as an ECL biosensing electrode.
ECL measurements
The M. SssI assay solution contained buffer (10 mM Tris-HCl pH 7.9, 1mM dithiothreitol (DTT), 10 mM MgCl 2 , 50 mM NaCl), 160 μM SAM and different activity (concentration) of M. SssI. For the detection of M. SssI, an ECL biosensing electrode was immersed in 500μL various concentration of M. SssI assay solution and incubated at 37 °C for 2 h to form the methylation S1/S2&S3 superhybrid.
Subsequently, the methylation S1/S2&S3 superhybrid modified electrode was immersed in 500μL of 10 mM Tris-HCl buffer (pH 7.40) containing 20 U/mL HpaII, 50 mM NaCl, 0.1 mM EDTA, 1 mM DTT, 200 μg/mL BSA, and 50% glycerol for 2 h at 37 ºC to digest the unmethylated cytosines, thereafter rinsed with 10 mM Tris-HCl buffer (pH 7.40). Finally, the cleaved electrode was transferred into 2.0 mL of 0.10 M 
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Supporting Figures
Herein, the hybridization time of S1 with different concentration of partly hybridized S2&S3 and the incubation time for intercalation of Ru(phen) 3 2+ were optimized. Maintaining longer time, the ECL intensity increases slightly (Fig. S4A) .
The ECL signal reached a plateau after 120 min. The optimum response of the incubation time for intercalation of Ru(phen) 3 2+ was obtained after 5 h (Fig. S4B) .
Even with longer time, there was no conspicuous change in the ECL intensity.
Consequently, 2 h of the hybridization time and 5 h of the incubation time for intercalation of Ru(phen) 3 2+ were used in the subsequent experiments. Every point is an average value of five measurements.
